Monoclonal antibodies distinguish synthetic peptides that differ in one chemical group.
By using human calcitonin (hCT), human calcitonin-gene-related peptide (hCGRP), and a synthetic peptide with a sequence analogous to the 34 C-terminal amino acids of human preprocalcitonin (designated as PQN-34) as haptens in the generation of monoclonal antibodies, we assessed the role of amido and amino groups in paratope-epitope binding. By using peptide inhibition experiments and solid-phase immunoassays, monoclonal anti-hCT antibody CT07 and monoclonal anti-hCGRP antibody CGR01 were found to bind to an antigenic determinant located in the C-terminal segment of the hormones. These epitopes comprise the seven C-terminal amino acids of the hormones, and the presence of the hormone-ending carboxamide group was found to be essential for antibody binding. The corresponding heptapeptides, either bearing a carboxyl group or else linked to a glycine residue at their C-terminal part, failed to react with the antibodies. Moreover, these monoclonal antibodies did not bind to synthetic peptides analogous to the C-terminal region of the hormone precursor molecules that comprised the epitope site flanked by a peptide sequence. In an attempt to assess whether amido groups when present on the side-chain of amino acids may also modulate antibody binding, a monoclonal antibody referred to as QPO1 was produced and was found to recognize an antigenic determinant localized in the N-terminal region of the PQN-34 peptide bearing a glutamine residue as the N-terminal amino acid. The epitope was found to correspond to a topographic assembled site, and binding of QPO1 was found to be substantially dependent on the presence of the free amino and the side-chain amido groups borne by the N-terminal glutamine residue of this peptide PQN-34. In contrast to these findings, an antigenic determinant located in the internal sequence of calcitonin and recognized by monoclonal anti-hCT antibody CT08 was found to be expressed on the mature form of the hormone, as well as on synthetic peptides with sequence mimicking that of preprocalcitonin. These data should guide the choice of synthetic peptide haptens for the production of anti-protein antibodies.